Abstract. The aim of the paper is to present the food security situation in selected highly developed countries and to identify consumption disparities between them and developing countries. The research is based on the data from the United Nations Food and Agriculture Organization (FAO), the Statistical Offi ce of the European Union (Eurostat), the United Nations Statistics Division, the Organisation for Economic Co-operation and Development (OECD), World Food Programme (WFP) and selected measures used by the Economist Intelligence Unit (EIU) for the construction of the Global Food Security Index. It has been showed that to the greatest extent the problem of maintaining food security occurs in developing countries which are characterized by low per capita income, while in developed countries the scale of hunger is marginal and it affl icts less than 1% of the population. On a regional scale the daily dietary energy supply is greater than the minimum dietary energy requirement in all regions of the world, but the extent to which the dietary needs are satisfi ed increases along with the growth of national income. In order to reduce the problem of hunger it is necessary to solve the problem of asymmetrical distribution of global income, e.g. by taking actions to accelerate the economic growth in less developed regions and increase the purchasing power of the population.
INTRODUCTION
Ensuring food security is one of the greatest challenges to the contemporary world and simultaneously, it is a priority of the economic policy in many countries with diff erent degrees of economic development. It chiefl y results from the systematic growth of the world population, which causes increasing demand for food. Although the Malthusian theory of population 1 formulated in the late 18th century was proved to be wrong and the supply of food has almost always increased more rapidly than the population (Dowd, 2009) , there were more than a billion undernourished people all over the world in the early 1990s. At present, in spite of multidirectional actions taken to reduce the problem of global hunger, nearly 800 million people are still undernourished (FAO, n.d.) . Although over the last 35 years the number of undernourished people all over the world has dropped, the decrease has been insuffi cient to eliminate the problem of hunger or at least reduce it by half (in absolute terms until 2015 vs 1990) as had been resolved at 1 In An Essay on the Principle of Population, As It Aff ects the Future Improvement of Society published in 1798 Malthus stated that unchecked population growth was exponential while the growth of the food supply was expected to be arithmetical (Malthus, 1798 ). The conclusion was that the growth of population exceeded the food production capacity and thus it was impossible to improve people's living standard (Knutson et al., 1995) .
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Uniwersytet Przyrodniczy w Poznaniu www.jard.edu.pl the Earth Summit (World Food Summit) in 1996. As it soon turned out that it was impossible to achieve the goal and reduce the number of undernourished people to about 500 million, in 2001 under the Millennium Development Goals the UN approved the task of hunger reduction which was formulated slightly less strictly. This time it was measured with the share of undernourished people in the total world population. According to the goal, the number of undernourished people was expected to be reduced by half or to less than 5% of the population in a particular country/region. This meant that by 2015 the percentage of undernourished people was supposed to be reduced to 11.8% worldwide (Paszkowski, 2015) . We can say that the goal was achieved on a global scale but the achievement of the goal in individual countries/regions was diversifi ed (FAO, 2015) .
The food security situation in highly developed countries is incomparably better, where according to the FAO estimates, only 1% of the population is affl icted by the problem of undernutrition. On the other hand, in developing countries every eighth citizen is undernourished (FAO, n.d.) . Considerable diversifi cation in the food security situation in diff erent countries around the world can be proved by the fact that between 2006 and 2008 2.9 million EU citizens had limited access to food, i.e. less than 1% of the total population, whereas in the least developed countries (LDC) -263.8 million people, i.e. 33% of the population (Pawlak, 2012) . In view of this fact we can say that in highly developed countries the problems of undernutrition, in terms of the consumption of required amounts of energy and protein, do not have great social or economic signifi cance (cf. Paszkowski, 2015) 2 and their role is to provide food aid to developing countries, which are struggling with the problem of hunger. Hence, the aim of the article is to present the food security situation in selected highly developed countries and to identify consumption disparities between them and developing countries.
2 However, it is necessary to remember that generalised estimates of consumption for entire regions or continents do not credibly refl ect the scale of undernourishment and they cannot be used to indicate the countries and types of households where the problem of maintaining continuous access to adequate amounts of food satisfying dietary needs can be observed on a relatively largest scale. For more information about food security in households in the US and EU see Pawlak (2011 Pawlak ( , 2012 .
MATERIAL AND METHODS
The research is based on the data from the United Nations Food and Agriculture Organization (FAO), the Statistical Offi ce of the European Union (Eurostat), the United Nations Statistics Division, the Organisation for Economic Co-operation and Development (OECD), World Food Programme (WFP) and selected measures used by the Economist Intelligence Unit (EIU) for the construction of the Global Food Security Index. On a regional scale the number of people undernourished and the prevalence of undernourishment, as well as the extent to which the minimum daily dietary energy requirement is satisfi ed were analysed. At the country level the analysis covered consumption of basic nutrients, selected determinants of consumers' ability to purchase food (GDP per capita, the share of food expenditure in total expenditure of households) and indicators of food availability (value of food production per capita, the suffi ciency of food supply), as well as contributions to the World Food Programme (WFP) and the level of aid under Offi cial Development Assistance (ODA) 3 provided by selected developed countries to developing countries.
REGIONAL DIVERSIFICATION OF THE FOOD SECURITY SITUATION IN THE WORLD
According to the FAO data, in 2014-2016 there have been nearly 795 million undernourished people, with nearly 15 million living in developed countries and about 780 million living in developing countries (Table  1) . It is important to note that since the early 1990s both the number of undernourished people and their percentage in the total population have been systematically decreasing worldwide. In absolute terms, in comparison with the 1990-1992 period the number of undernourished people worldwide has decreased by more than a fi fth in 2014-2016, whereas the prevalence of undernourishment has dropped by nearly 8 percentage points, from 18.6% to 10.9%. During the whole period under analysis the problem of undernutrition and hunger has been the most noticeable in the least developed countries, where it has affl icted nearly 27% of the total population in 2014-2016, whereas in the 1990s even 40% of the population was affl icted by the problem.
As far as the regional distribution is concerned, the highest undernourishment level could be observed in Africa, especially in the Sub-Saharan region, and in Asia. At present, in Africa every fi fth inhabitant has been affl icted by undernutrition and hunger, whereas in the Sub-Saharan region -every fourth inhabitant (Table 1) . It is noteworthy that although since the 1990-1992 period the prevalence of undernourishment in Africa has decreased, the number of undernourished people has increased by nearly 30%, to 232.5 million. The status quo has chiefl y been caused by the climatic conditions which are unfavourable to agricultural production, low fertility of soils and their desertifi cation, disappearance of pastures, natural disasters, high rate of natural increase, the lowest GDP per capita, low development of agriculture 4 and political instability (Cf. Pawlak, 2012) . In Asia, depending on the region, the percentage of people affl icted by the shortage of food varies from 7% (the Caucasus and Central Asia) to 16% (Southern Asia). Achieving food security is the biggest problem for the inhabitants of the southern, eastern and south-eastern regions of the continent, where in 2014-2016 a total of 487 million people have been affl icted by undernutrition (Table 1) . However, it is noteworthy that in comparison with the 1990-1992 period, the problem of undernourishment has been considerably reduced on the entire continent, especially in Eastern and South-Eastern Asia, both in absolute and relative terms. During the period under analysis the number of people without constant access to suffi cient amounts of food has decreased by 230 million, 150 million and 77 million in all Asia, Eastern Asia and South-Eastern Asia, respectively. During the same period the percentage of undernourished population in these regions has dropped by 11.5, 13.6 and 21 percentage points, respectively. Thus, we can see that although the prevalence of the problem of hunger and undernutrition is greater in Africa than in Asia, despite the noticeable progress in the struggle with hunger the greatest number of undernourished people can be found in Asia. The food insecurity in this region of the world is mostly determined by the high rate of natural increase, urban overpopulation, political instability, poverty and unequal distribution of food, low productivity of agriculture. Apart from that, especially in South-Eastern Asia the food security situation is determined by the occurrence of monsoons and accompanying rainfalls (Cf. Pawlak, 2012) .
A lower scale of undernourishment has been observed in Oceania, Latin America and in the Caribbean. In 2014-2016 1.4 million people have been suff ering from undernourishment in Oceania, i.e. every sixth inhabitant of the region. Food security has been a problem to every fi fth inhabitant of the Caribbean, i.e. 7.5 million people living in the region (Table 1) . Apart from Eastern and South-Eastern Asia, Latin America is the region where the goal set by the Earth Summit has been successfully achieved and the number of undernourished and starving people has been reduced by half. Furthermore, at present the number of people without constant access to food satisfying the minimum daily dietary needs is lower than 5% of the total population in the region, i.e. nearly 27 million. This means that the fi rst of the eight Millennium Development Goals has been achieved. It was possible to improve the food security situation in Latin America by increasing the productivity of agriculture. It resulted in increased production and export of food and in consequence, in a higher rate of economic growth. This improved the aff ordability of food.
If we assume that hunger, which is identifi ed with chronic undernourishment, refers to the situation when a daily level of food intake is insuffi cient to meet the minimum energy requirement to live a healthy and active life (Sapa, 2012) , we can risk the statement that the problem of hunger does not exist on a regional scale. Both on a global scale and the scale of individual regions the daily dietary energy supply is greater than the minimum dietary energy requirement (Table 2) .
According to the FAO estimates, during the periods of 1990-1992 and 2014-2016 the minimum dietary energy requirement in highly developed countries reached about 1,940 kcal per head and it was satisfi ed in about 170-175%. In developing countries the minimum dietary energy requirement was satisfi ed to a lesser extent and it ranged from 136% in 1990-1992 to 153% in 2014-2016. In the latter period the greatest surplus of energy supply in relation to the minimum requirement Prevalence of undernourishment (%) Odsetek ludności niedożywionej w populacji ogółem (%) 1990-1992 2000-2002 2010-2012 2014-2016 1990-1992 2000-2002 2010-2012 2014-2016 World Świat was consumed in Northern Africa and Western Asia. Moreover, in the latter region the amount of calories in the daily food intake was more than 250 kcal lower than in developed countries, whereas in Northern Africa the amount of kilocalories provided in food was slightly greater than the amount consumed daily by the inhabitants of highly developed countries. The minimum dietary energy requirement was satisfi ed worst in the LDC group. In 2014-2016 the daily dietary energy supply in these countries amounted to 2,305 kcal per head and it was more than 1,100 kcal lower than in developed countries and nearly 600 kcal lower than the average global consumption. However, it was suffi cient to satisfy the minimum dietary energy requirement in 132%. 1990-1992 2014-2016 1990-1992 2014-2016 1990-1992 2014-2016 We can see that in comparison with the early 1990s the minimum daily energy requirement increased in all regions of the world and simultaneously, there was improvement in the state of food security, which was assessed according to the extent to which the minimum dietary energy requirement was satisfi ed. However, food security is a more complex problem and it is not limited to the consumption of suffi cient amounts of energy. In 1996 a defi nition of food security was presented at the World Food Summit. It emphasised new aspects of the concept, such as: food safety, nutritional value (health quality) and people's preferences. The current defi nition of food security was supplemented with the social aspect and it refers to the situation "when all people, at all times, have physical, social and economic access to suffi cient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life" (Obiedzińska, 2012 as cited FAO, 2002 . This means that there are three aspects of achieving food security. First of all, it is necessary to ensure suffi cient quantities of safe and nutritious food not only on a national scale but also in a household. Second of all, it is necessary to maintain stable supplies of food during the year and every year. Third of all, it is necessary to ensure that each household should have physical, social and economic access to suffi cient amounts of food satisfying its dietary needs. In view of this fact, we can say that the sine qua non for food security is that each household should have suffi cient knowledge and ability to produce or acquire food guaranteeing an appropriately balanced diet, providing all necessary nutrients and energy (Cf. Obiedzińska, 2012 ). When we interpret food security in this way, we can clearly see the dichotomy of the problem of feeding people all over the world. On the one hand, we have highly developed countries with excessive food production. The scale of the problem of hunger is marginal and it is not caused by the impossibility to produce food due to insuffi cient access to the resources of factors of production or the impossibility to use them. It results from the unequal division of income, which causes the situation where there are groups of people who are unable to satisfy their minimum dietary needs (Cf. Kraciuk, 2015) . On the other hand, there are developing countries, where due to unfavourable conditions of agricultural production, shortage of infrastructure and political instability on average one out of eight people is unable to produce or purchase suffi cient amounts of food for an active and healthy life.
THE LEVEL OF SATISFYING DIETARY NEEDS
In 2009-2011 the consumption of energy in developed countries amounted to 3,366 kcal per head daily. It was nearly 20% greater than the average global consumption of energy and 45% greater than in the least developed countries (Table 3 ). There were even greater disproportions in the consumption of protein and fat. In developed countries 30% more protein and 65% more fat was consumed than the average global consumption. It respectively amounted to 80% more and over three times more protein and fat than in the least developed countries (LDC). Meals with the highest calorifi c value, which was almost two times greater than the minimum requirement, were consumed by people living in the US (3,639 kcal per head daily), Switzerland (3,487 kcal per head daily), Norway (3,484 kcal per head daily) and the EU countries (3,416 kcal per head daily). As far as the latter are concerned, the most calorifi c diet (3,500 kcal per head daily) was noted among the inhabitants of France, Germany, Italy, Luxembourg, Ireland, Austria and Belgium, who typically consume large amounts of animal fat, butter and vegetable oil and who also consume relatively high amounts of meat and milk
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. The diet of the inhabitants of Cyprus, Bulgaria, Slovakia and Hungary contained the lowest amount of energy (less than 3,000 kcal per head daily). It is noteworthy that the real consumption of energy in Cyprus (2,661 kcal per head daily) and in Japan (2,719 kcal per head daily) was slightly lower than the average consumption in developing countries. Simultaneously, the diet of the inhabitants of these countries was more balanced and it contained more protein and fat than in less developed countries.
In 2009-2011 in highly developed countries one person consumed 103 g of protein daily. The daily food intake of the inhabitants of Australia, Canada, most EU countries, Norway and the US contained more protein than the average amount in this group of countries (Table 3). The highest content of protein in meals was consumed by people in the US, Italy, Luxembourg, Finland, Greece, France, Portugal and Lithuania. The amount of protein consumed in these countries ranged from 110 g to 124 g per head daily, i.e. about three times more than the amount recommended in the rules of healthy nutrition and nearly or over two times more than the average amount consumed in the LDC. The content of protein was relatively lowest in the diet of people in Slovakia, Cyprus, Hungary, Bulgaria and Japan. Only the people in Slovakia consumed less protein than the global average. Nevertheless, the consumption was almost two times higher than the recommended minimum and it was 30% greater than in the least developed countries. The origin of protein is important. Animal protein is particularly valuable to the human organism. In 2009-2011 in highly developed countries the share of animal protein in the total structure of consumption reached 58%, whereas in developing countries it reached nearly 34% and in the LDC group it was only 21% (FAO, n.d.). This fact confi rms the noticeable dependence between the rate of economic development, the value of national income and the consumption of animal protein 6 . Japan, Estonia and Bulgaria were the only countries where the average inhabitant consumed less than 100 g of fat daily, i.e. 30-35% less than the average amount of fat consumed in developed countries. However, it was 7-17% more than the average global daily consumption of fat and at least two times more than in the LDC (Table 3). In the latter fat consumption amounted only to 41 g per head daily and it was a half lower than the average global consumption. Between 2009 and 2011 among the countries under analysis the highest consumption of fat (155 g per head daily) was noted in Italy, Spain, Switzerland, Belgium, the US, France and Austria. In these countries the GDP per capita was high, i.e. it was from about 2.5 to 4 times greater than the global average value of the GDP per capita, from 4 to 6 times greater than in developing countries and at least 15 times greater than in the least developed countries (Table 4) .
As results from these analyses, in all highly developed countries the minimum daily dietary energy requirement was satisfi ed with excess on a national scale. The consumption of protein and fat was also higher than recommended. In consequence, in the countries with high national income, in contrast to developing countries, overweight and obesity are bigger problems resulted from the nutritional model than underweight. As results from the data published by the FAO, apart from Japan, where underweight was noted in 11.5% of the population, low body mass was observed at most in 5% of the population of highly developed countries (FAO, n.d.) . Simultaneously, from 42% to 62% of the inhabitants of individual EU countries and 55% of the American population were overweight, whereas obesity was diagnosed in 8-23% of the population of the countries under analysis (Dowd, 2009; Pawlak, 2012) . 
SELECTED DETERMINANTS OF PHYSICAL AND ECONOMIC ACCESS TO FOOD
In view of the fact that regionally the consumption of energy is greater than the minimum daily requirement (Table 2) , we can say that on a global scale the problem of hunger is not directly the problem of physical lack of food. The world produces enough food to ensure an adequate food ration to every person (Małysz, 2008) . As Tangermann (1986) proves, the problem of hunger is the problem of division, which should be economically interpreted as the division of global income. In his opinion, the coexistence of hunger and excess mostly results from the coexistence of poverty and wealth around the world. Therefore, among many determinants of hunger, the lack of economic access to food should be regarded as one of the most important factors.
According to the methodology of calculation of the Global Food Security Index, consumers' ability to purchase food can be assessed through the value of the GDP per capita and the share of food expenditure in total expenditure of households. As results from the data in Table 4, in 2013 the value of the GDP per capita in highly developed countries was 36,600 US dollars and it was 2.5 times greater than the average global GDP per capita and it was nearly 17 times greater than in the LDC. In Switzerland, Norway and Luxembourg the values of the GDP per capita were respectively about 25 times, 29 times and 40 times greater than the average values in the least developed countries (LDC). As the value of the GDP per capita increased and in consequence, as people's disposable income increased, the share of food expenditure in total expenditure of households decreased, which was in accordance with Engel's law. On average, Table 4 . GDP per capita (USD, in purchasing power parity), the share of food expenditure in total expenditure of households (%), average value of food production per capita (%) and suffi ciency of food supply (%) in selected developed countries and around the world Tabela 4. PKB per capita (USD, w parytecie siły nabywczej), udział wydatków na żywność w wydatkach ogółem gospodarstw domowych (%), przeciętna wartość produkcji żywności per capita (%) oraz wystarczalność podaży żywności (%) w wybranych krajach wysokorozwiniętych i na świecie Source: own calculations based on Eurostat, n.d., FAO, n.d., Global…, 2015. Źródło: obliczenia własne na podstawie Eurostat, b.d., FAO, b.d., Global…, 2015. globally households spent a third of their total expenses on food. On the other hand, in the countries where the GDP per capita was about three times greater than the global average, food expenditure usually amounted to 10-12% of total expenditure of households. Without minimising the role of physical access to food, it is good to analyse the value of food production per capita and assess the suffi ciency of the supply of food (from domestic production corrected by the balance of trade exchange, including food aid) on the national scale. In 2011-2013 the value of food produced globally per capita amounted to 311 US dollars (Table 4). In highly developed countries the value of food production per capita was nearly 60% greater than the global average, nearly two times greater than in developing countries and nearly 3.5 times greater than in the LDC group. In countries such as Australia and Denmark, where the value of food produced per capita was greater than 1,000 US dollars, the amount of food produced was over seven times greater than in the least developed countries. We can also observe the regularity where the higher the value of the GDP per capita is, the higher the suffi ciency of the available food supply is rated. In the countries where the GDP value was greater than 40,000 US dollars per capita, the supply of food was estimated to be suffi cient to meet the entire (not only the minimum) demand in about 90%. On the other hand, globally the analogical suffi ciency index amounted to almost 58%.
Remembering the fact that the problem of hunger results from the asymmetrical division of global income, for many years the international community has been attempting to limit the scale of undernourishment by organising the fl ow of food or funds to purchase food from highly developed countries to less developed countries. Although this aid will not replace actions taken by individual countries to fi ght against hunger, we can risk the statement that without the engagement of international organisations and donating countries in the search for eff ective systems of food aid management it might be impossible to reduce the number and percentage of undernourished people worldwide.
The contemporary food aid was initiated by the US and Canada in the 1950s (Sapa, 2010) . These countries still remain some of the largest food aid providers. In 2014 the US sent more than 2.2 billion dollars' worth of aid to developing countries under the World Food Programme (WFP). It amounted to 40% of the total aid provided under the WFP. Simultaneously, by allocating 32.7 billion dollars the US was the world's biggest donator of offi cial development assistance (ODA; Table 5). Apart from the US, the UK, Canada, Germany, Japan and Australia belonged to the group of the largest food aid providers. In 2014 these countries both bore 65% of the cost of fi nancing the WFP and they were involved in the ODA. In these countries the value of the GDP per capita amounted to at least 35,600 US dollars and usually it exceeded 40,000 US dollars per head. The suffi ciency of the food supply necessary to meet the demand was estimated at about 90% or more (except for Australia and Japan; Table 4 ). To sum up these considerations, we can agree with the statement made by Tomczak (2005) , who referred to the fi ve-stage model of development of the world agriculture and said that limiting the problem of hunger involved the need to move individual countries to higher stages of development. An appropriate level of socioeconomic development is necessary in order to achieve this goal. 
CONCLUDING REMARKS
The number and percentage of undernourished people is diversifi ed in individual regions of the world. It is related both with diff erences in the size of the regions and their socioeconomic development. The problem of maintaining food security is the most serious in developing countries, which are characterised by low income per capita, usually unfavourable conditions of agricultural production, shortage of infrastructure and political instability.
In the least developed countries on average every fourth inhabitant is affl icted by the problem of undernutrition.
On the other hand, in highly developed countries, where it is often a problem to handle the surplus of food rather than accelerate the rate of agricultural production, the scale of hunger is marginal and it affl icts less than 1% of the population. It is noteworthy that on a regional scale the daily dietary energy supply is greater than the minimum dietary energy requirement in all regions of the world, but the extent to which the dietary needs are satisfi ed increases along with the growth of national income. Thus, we can conclude that the real cause of the lack of food security is the unreliability of food distribution (both on a global scale and in households) and the unaff ordability of products rather than the insuffi cient supply of food, which does not meet people's demand. Thus, diffi culties in feeding the population are largely caused by limited economic access to food rather than its physical inexistence. In view of this fact, in order to reduce the problem of hunger it is necessary to solve the problem of asymmetrical distribution of global income, e.g. by taking actions to accelerate the economic growth in less developed regions and increase the purchasing power of the population.
In view of this fact, it is necessary to develop and implement socioeconomic development strategies in developing countries, with a priority to ensure food security on a regional and national scale and in individual households. If we refer to Nurkse's considerations and note that economic development requires multilateral and simultaneous investments in diff erent branches of economy and if we simultaneously bear in mind the fact that in less developed countries there may not be enough stimuli of development both in terms of demand and supply (the theory of the big push by RosensteinRodan), we need to stress the fact that reducing the problem of global hunger requires the engagement of the international community, which should provide developmental assistance. This assistance, which is complementary to traditional food aid, should be targeted not only at the consequences of the lack of food security but also at its causes.
